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Introduction
Atopic dermatitis (AD) is a common inflammatory skin disease of increasing prevalence in which activation of specific T cells directed towards environmental allergens plays an important role [1] [2] [3] . Environmental allergens' penetration through the skin is facilitated by the skin barrier impairment what causes xerosis and transepidermal water loss (TEWL) increase [2] [3] [4] [5] . As AD is a chronic disease, there are many factors responsible for exacerbations during the course of the disease, including stress. In the setting of stress, sensory nerves release neuromediators regulating inflammatory and immune responses as well as the barrier function [5] [6] [7] [8] .
The AD patients and their families must cope with many serious psychosocial difficulties in addition to dealing with the medical aspects of the disease. It can cause some psychological disturbances, such as stigmatization, discrimination and social isolation. Affected individuals have been reported to suffer from anxiety, emotional excitability and depression [4, [9] [10] [11] [12] . Health-related quality of life (HRQoL) is correlated with the disease duration: the longer the disease duration, the lower HRQoL in allergo-dermatological patients is [13] . Taking into consideration both the stress impact on the course of the disease and numerous psychological problems with which AD patients have to cope in everyday life [14] , it might have been expected that proper holistic management involving educational sessions would have a beneficial effect not only on patients' psychological state but also on their skin condition. Although prior studies proved a significant ameliorating effect of psychological interventions on eczema severity, itch intensity and scratching behaviour in patients with AD, studies on coping with the impact of educational interventions on the skin barrier of these patients are still lacking [12, [15] [16] [17] [18] [19] [20] [21] .
Aim
The aim of the study was to evaluate the correlation between the level of psychological stress (assessed by psychological questionnaires) and epidermal barrier function (evaluated by TEWL measurements) in AD patients and their evolution in one month's time.
Material and methods
Eight patients (2 males, 6 females) with AD diagnosed according to criteria of Hanifin and Rajka hospitalized during the "AD week" in the Service d'Immunologie Clinique et Allergologie, Centre Hospitalier Lyon-Sud in Lyon (France) were recruited. The mean age of patients was 34.6 years. None of them had any other concomitant medical disorders including dermatological, psychological and psychiatric ones.
Participation in the study of each patient involved 2 consultations. During the first visit, standard epidemiologic data were gathered with an evaluation form designed for AD patients and AD severity grading by the means of SCORAD Index and DLQI was performed [22, 23] . Patients completed 3 psychological questionnaires: 1) Social Readjustment Rating Scale (SRRS) by Holmes and Rahe -a list of 43 stressful life events experienced during the last year [24] ; 2) The Coping Orientations to Problems Experienced Inventory (COPE) -an instrument assessing strategies of coping with stress, which distinguish between focusing on the problem, on emotions and on other people's support [25] ; 3) 14-Item Perceived Stress Scale (PSS-14) -a scale measuring the degree to which situations in one's life are appraised as stressful during last month. It includes a number of direct queries about current levels of experienced stress and shows how unpredictable, uncontrollable and overloaded respondents find their lives [26] .
After completing psychological questionnaires, patients had TEWL measurements in the uninvolved skin performed. The TEWL was measured using a Delfin vapometer (Delfin Technologies, Finland) in accordance with the manufacturer's instructions. As a referential place of TEWL measurements, skin of the forearm was chosen. However, because of various locations of skin lesions in AD patients, the place to carry out the examination had to be adjusted to every patient separately. Patients were supposed not to apply emollients on their skin during the consultation day until they had TEWL measured.
Then, they took part in a 2-hour educational AD session led by the dermatologist, psychologist and dietician. During this session they were taught the most important facts about their disease and explained how to prevent AD exacerbations by using coping with stress strategies and proper diet. After the session, TEWL was measured once more. In the time between consecutive visits patients were supposed to use knowledge gained during the educational session, i.e. care for their skin in the proper way, change their eating habits, minimize the stress level and employ proper coping with stress strategies.
The second visit took place one month after the first one. During this visit each patient was examined with AD grading and completed the same psychological questionnaires as one month earlier and had TEWL measured.
Informed consents were obtained from all patients and the study was approved by the local Ethics Committee.
Results
The study did not show any significant correlation between the level of psychological stress, methods of coping with stress used by patients, epidermal barrier function (measured by TEWL) and AD severity both at the beginning of the study (before and after the educational session) and a month later (all p > 0.05). Detailed data are demonstrated in Tables 1 and 2 .
Discussion
Studies applying to psychological aspects of AD become more and more popular. However, even though there have been conducted studies concerning the influence of stress and psychological interventions reducing the stress level on AD patients' condition, they are usually not related to particular aspects of skin structure and function. Former studies evaluated some forms of psychotherapy like: individual behavioral therapy (which reduced significantly eczema severity and scratching behavior), group autogenic training and cognitive-behavioral therapy (significant effect on eczema severity, scratching, itching intensity and using topical steroids) and brief individual dynamic psychotherapy (positive effect on eczema severity) [12, [15] [16] [17] [18] . Influence of structured educational programs consisted of clinical, nutritional and psychological topics (e.g. stress management, relaxation techniques) on AD patients' condition in 1 year's time were evaluated by Stabb et al. in 2 studies. Both of them showed a significant effect of educational programs on the quality of life and coping strategies. However, in the study with fewer interventions and a lower number of participants there was no significant effect on eczema severity, which was observed in the second study A. Kepska, M. Haftek, A. Nosbaum, P. Pralong, J.F. Nicolas, F. Berard, A. Ograczyk, A. Zalewska-Janowska Psychological stress and transepidermal water loss in atopic dermatitis: preliminary results [19, 20] . Habib and Morrissey showed that taking part in the stress management program based on awareness, balance and control has a positive influence on itching intensity and social anxiety but no effect on eczema severity [21] . We found only one study concerning the correlation between psychological intervention and TEWL in AD patients in which Kimata showed that watching a humorous film significantly reduced TEWL results in elderly patients with atopic dermatitis but did not change in a healthy elderly group [27] .
Our study did not show any significant correlation between the level of psychological stress and epidermal barrier function assessed by TEWL which can result from study limitations:
The main limitation of this study is a small number of recruited patients. Although it is known that some variables like age, sex, disease duration may influence skin hydration and consequently TEWL [28, 29] it was not possible to classify our patients depending on the aforementioned data.
Secondly, in our study we focused only on questionnaires connected with various aspects of stress in order not to make it too time-consuming and uncomfortable for patients. However, reaction to every life event, even to a few days' hospitalization or educational session depends on many personality traits like the level of neurotism, extraversion and consequently introversion, openness to new experiences, conscientiousness and temperamental traits, e.g. reactivity level. These features and previous experience may determine different reactions to the same event (stress due to the necessity to answer questions related to their health versus appeasement due to the talk with a psychologist). Therefore, it would be worth considering to include an examination of these traits and measurement of anger, anxiety, depression and self-assessed annoyance evaluated by other authors in future studies [15, 17, 21] . It seems also to be interesting to assess the level of stress not only by means of questionnaires but also by laboratory tests, e.g. level of cortisol in saliva and immunohistochemical staining of the nerve growth factor, substance P, corticotrophin-releasing factor receptor and neuropeptide Y which are considered to be correlated with the stress level as well.
Thirdly, the educational session comprised many elements like clinical aspects of AD, psychological consequences of AD, nutritional indications, methods of relaxation, stress coping strategies. This is the reason why it is difficult to differentiate the effect of each one on the particular subject. Therefore, studies strictly concerning every particular aspect are needed.
It is important that in the majority of previously mentioned studies, time of evaluating the patients' condition was longer than 1 month, so it is possible that in our study a longer observation would be required to obtain more conclusive results. 
